Adrenergic stimulation of prostacyclin production in the rat tail artery. I. Response to agonists and antagonists.
The release of prostacyclin (PGI2) as measured by the production of 6-keto-PGF1 alpha was assessed in vitro in rat tail artery segments after exposure to norepinephrine (NE). Time course studies demonstrated a three fold increase in 6-keto-PGF1 alpha production in response to 6 X 10(-5) M NE that persisted for approximately one hour. This production was almost completely prevented by the cyclooxygenase inhibitors indomethacin and ibuprofen and the phospholipase inhibitor mepacrine. Vigorous rubbing of the vessel intima did not prevent the response to NE. Previously stimulated tissues were unresponsive to further addition of NE. However, the addition of arachidonic acid following NE resulted in further increases in PGI2 production which exceeded that of the addition of arachidonic acid alone. NE stimulation was significantly inhibited by phentolamine and prazosin pretreatment of the tissues but was not affected by yohimbine or propranolol. Alpha-1 adrenergic agonists (cirazoline, methoxamine, and phenylephrine) were stimulatory whereas alpha-2 agonists in high doses (tramazoline, BHT-920, xylazine, and UK-14304) were without effect. It is concluded that norepinephrine stimulates PGI2 production in the rat tail artery via an alpha-1 adrenergic receptor. NE also enhances the conversion of arachidonic acid to PGI2. Exhaustion of the response appears to be due to consumption of available arachidonic acid. The fact that procedures which generally remove most of the endothelium did not prevent NE-induced stimulation points to the vascular smooth muscle as the likely source of adrenergically mediated prostacyclin generation in this tissue.